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III«6MftW¥*#tt, MStSOKT^^ftf-t***^^ K (LED) — V 
yj-Z-Y (LD) f<7)pn^IiS©IIIM«fiM*I^*Mt^fcto^ 
*ffi#»kLTf|fflS*Lrv»* ilT^f 1 #1) o i£S?*MB\ 

A • GffiJfcSA lxG avN : OsSX, Y^l, X + Y= 1) Lt, 

5 7 V K (c 1 ad) ««rit«1-* (fllx.tf, IMfcfcltt 2 #HR) . gft^'^A • 

^>v^A (jflia^Gayl nzN : 0^Y, Z^l, Y + Z=l) ti, 

[0 0 0 3 ] 

®t LT£ *K ^xD (h e t e r o) «^«jgO|&*eB «r*o 
^)Kfn (DH) «#fl|jt©|6^«|5*fl|jS1-*3t*t-, ft**6GatI 
nzN (0£Y, Z^l, Y+Z=l) nit £ti p MIII^^b^/ i i £ -^#® 

7 y F (clad) m^t LTm&ZtiX^Z 1 #RS) o 

[0 0 0 4] 
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4#BB) 0 
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[#ir:fcft 2] #K 2003-229645 
[#^1^3] #<&BB5 5 - 3 8 3 4-5§-<Zr$fc 
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wmwFXWi i} mm mm, nn- vm^m^mm > 1995^5^200 
mi, (*) » 1 3 m&m 

[0 0 0 6] 

if (S i) fc^ftfc K- <t> (crack) fcv> 3 Elffl 

5&**o£ (H. Murakami^ J. Crystal Growth, 115 (19 9 1) > 648. #M) 

o bp*., a*«r k- £>^t*f£*o&«f#erc»±N «#ct% i*tiiit^4na 

[0 0 0 7] 

g$ (Si) JBW<BnS>F«tofc LTIi, m-^A (G e) **^ftlt?** ( 
9IjLH> <$r$¥-4 - 1 7 0 3 9 7-£<&«#ffiD o L^L> S i <OWi& t ittitt 2> t, K — 
lfV^»{±ig;< (Jpn. J. Appl. Phys. , 31 (9 A) (1992), 2 
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M*C.GetK-^mi:, n SHIMMY I'lffi^lICIi, ¥:(St££ 
iRfcVWL (pit) ^fel - £ o ( TGroup IIINitride Semiconductor Com 

poundsj (CLARENDON Press. (OXFORD), 1998) , 1 0 4 e 

IBM 

[0 0 0 8] 
[0 0 0 9] 
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[0 0 19] 

(id i«*jKK-:/jg<z>js«i$©v/nijfc^ fiWK- -fm <ni&%$f<DV /umt 
\±%%h*t2>zt%ft&t?z>, ±ie (i) ~ do) mo^-ftifrtz&mojs&o 

[0 0 2 0] 

(12) ftMK- V/IIIJfc*, ]ft«&K-;/*©J&KI$OV/IIIJtJ: 
H^?<t4£fc*#»i:t4, ±E (1 1) St*SB<RW^J£ 0 

[0 0 2 1 ] 

(13) ±13 (1) ~ (12) ^O^-f^KiBfSc^&K iot, IIIJfeS'ffcW^MM* 
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mmit*, nsifciipi iiisia^*^** t? * * stitm t mm. t <r> * n cm 1- 4 

[0 0 2 2] 

(1 4) nM*W K-e^^»JK*««v>llli^a<b»^#OJi-T?**#5aiK K-^ 

SK-yiit £ m $ ftT v> 4 £ fc £ #fi i 4 , Ill&ffl-f fc%#z*#M#o 
[0 0 2 3] 

(15) ?S5»j£K-^JlOnS3F*ll»«fiE3i«, 5X1 0 17 c m" 3 i*l±T- 5 X 1 0 19 cm" 3 

VXT-eibZ>zt*mwt1rZ>, ±12 (14) :gfclEttoiii;&fflffcfl&^##«ff'*<» 

[0 0 2 4] 

(16) fi*fiEK-^iB«5nS^|*WaHS*«, Ocm- 3 ^±-e2X10 19 cm- 3 HTt^ 

zztztWWLti-z, ±12 (14) xt± (i 5) afce*©iiiMft*MN»#aw#o 

[0 0 2 5] 

(17) fiiftgf H-:/***. nlWft* K-tT^^$*fCv»j&v»ikt#«k1-*> ± 
12 (1 4) ~ (1 6) ®OV^*L3H:i2©min£Mlfc%¥g#^I#o 

[0 0 2 6] 

(18) nlffil^ ->'J3> (Si) , y/Uv-<>A (Ge) , fiftH (S) , -b P ^ 
(Se) , -t-f (Sn) , x;wv (Te) O ? *>OV»-f & L < (±2tt£&±©». 

e> 44 ik*«Rp«i:-t 4 > ±15 (14) ~ (17) «©v»1* *L;frfc|BiW>III 

[0 0 2 7] 

(19) nl^tiU^ ^<H^Wx^A (Ge) Sr^tri k £#1£fcfc1-4, 

±12 (14) ~ (is) m<n^-f ftjH=IB*t©IIlJ^ftW¥#'f*3M#o 

[0 0 2 8] 

(2 0) ±12 (14) ~ (19) ^OV>-ftL^tC|2moiHM'fbt/^'*lftii#:^\ n 
Mi tz f J p S<&III&ffl'ffc% i l i ## - C* 4 HftJl fc k O * W KB2S $ *LT v> 4 £ t * 
4, Ill^fbW^-frSfc:**^ 

[0 0 2 9] 

4 CI fctf*-C£4 0 
[0 0 3 0] 

[0 0 3 1 ] 

nffl^frMfefc LTtt, v'j =i > (Si) , y;uv^^A (G e) , 1"f (S n) , ft& 
(S) , Se (tVV) , Te (f-;Wl/) H£fljffl-e§4 0 S i tGelinSK 

[0 0 3 2] 

[0 0 3 3] 

i§;^SK- , /®^M«K-7'-'ik{±^44^Rz B LS'e^:fi$-ti:4c:k^?f # 
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fc, teMK-7 , »*>JSftM** AMF-7*Jlo$gM«fc <9 *>A<"f 

M K-^Jilcj:* 2^7C^S*«^-tir-C, AM K- ^JfTf^fe Lfc y h «r«b*W 

[0 0 3 4] 

*»*K-rJli:fi»KK-yJlTOjft*a«OiS»i, 5*CJSU:1 0 0 "CJ^T^Hf L 
[0 0 3 5] 

tiU&mBLtt* AMF-7V1, *fcttfi»KK-"/®©jaSiftew^ f t I -C*'fb$^:-c<> 
[0 0 3 6] 

AM K @M H J* **jS£E2j-CJ*ftS** - Lv» 0 

ism k - 7*« o 2 *xjS£ $ *t x am k - 7°® l £ tr 7 b n k 

[0 0 3 7] 

AM F-7"Jf fcfiM K--/JlkT«>Jftft£E*OlStt, 50mbarft±5 0 0mb 
a r^Wil tv^ 0 JEfcSS L < tt, 1 0 Omb a r &± 4 0 Omb a rtlK**4o 
5 Omb a r aT©E&a^tt*#fc»*a , W&*t&''»£ k <9 ^ 5 0 Omb a r J^± 

[0 0 3 8] 

JfcSffl&tt, AMF-yJl, S7t{±1S^ 1 KK-^(0«di^O^ t t J T^'fb$-tt'C^ 
[0 0 3 9] 

AM K - "/JB <0 * <0 * * V 7 # x ISM F — "7°JS <D fz &> <D *r ^ V T itTy 

, AM K- U T^xoiijiJ: (? <-f&£ fcT, I&MF-t^ 

[0 0 4 0] 

4£M K-7*Ji©7t*o4r-v T5trx©aE5$li% AM K-"/Jf Ofc*©*-Y V T**x 
oaiO 1 . 2H~1 OM-S^t^ll Lv^o L<li, 1. 5 ffif £l± 5 #PJ21 

Tt*4, 1. 2 jUJlToaaoltli^fta*^ e> iift v> i t i»* D , 1 Of&BLh 
[0 0 4 1 ] 

7 AMF-7*Jg, ifet±ftMK-7 , »o*fiiflg©iit , 'X?3E 

[0 0 4 2] 

T% ®iS K - 2 ^g*«?*T, AM F - 7/1 L tf 7 h 

[0 0 4 3] 

i^M K-^ltttS K-yiioie^il±, 1. 2«FBL±l OflfJelTWI* 
i;:liL<«, 1. 5fS£l±5«£lT-C*«o 1. 2iITOiSM©Itii 

[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6 ] 

K-:/Jl«>Jft*l*©V/IIIJfc*\ ISM K-T'JiOjftftWOV/IIIJfct tt*ft 

wuiwu>. i&aflf K-rjiojaftWfov/iiut*, jtiiK-^i 

[0 0 4 7] 

3fiSMK-7 p Jii:fta*K-^JiOJft*B*OV/mJfcOi!ltt, 1. 
WlJL^o ICliKli, 1. 5flFtt±5ftJaTt?**o 1. 2ffiJJlTOV/III 

[0 0 4 8] 

[0 0 4 9] 

— ftfcJK£i$<0V/IIIJtogEJE{i, VIRlllJttOftilWI©JE3ECJ:oTfcTiri6t?** t 
[0 0 5 0] 

& nmvinMmityo^m&mte, m^nm&j^ < > litt©***??^? («-a 

hOsfM) *BMbffi» (ZnO) m^iZmtXV • 'JffA (WSLiGaO 

2 ) $<z>&fb«J!U£ii#$k (Si) JM»A (->ya» ^2:^fi*v»(i^j||Sfi 

Mo^bs* (s i o m<Dim*mfo%mgkfrh%%&fc±KMf&-tz>o mmmK\t 

, 'J'/ft^'J^A (GaP) Vm-ffc#*#* WIS Htm 4 fc 

[0 0 5 1 ] 

izmftffv * a mm 3 0 2 6 0 8 7-§-&^#^ i f 

4 - 2 9 7 0 2 3-fMCr^$tltV^f fi^'y 7 7fe^#H 2 003-243302 
-t-&$&£irfcB3^£*i-Cv> * Seeding Process (SP) j* tPftfii**?^*^**^^ 

[0 0 5 2] 

fiigA* 7 7 7 ^ S P ft* ^OfF^I^S^ f ^ •> t i«SI«l v>f;M, *- 
1 0 17 c m-'gSOfi K - G a NT?* 4 £ I: <*3 1 bv», Til«llli> 1-2 0 
[0 0 5 3] 

#3§iK! K# =b £ , WftflE K - k ffiiftflg K— -5 £ t X*mi& £ ttT 

v»* nIOIimMWf#l(±> *«^JPSft^tt*WIJIt«tfe (MOCVD, MOVP 

EifcliOMVP E&i? fcm&^Sft&o ) x fl^M-kT**^-*'^ (MB E) 

*»V (halogen) *C*BAft& K?-f K (jfcttfMtO 5MBJSfi8c95«>*Wlj!fcfi 

[0 0 5 4] 
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IRfl-fc LTIi, *H*ti<D7tX<D7kmtto. Wxlf, (S i HO , v^>7 

* (Si He) , V)V-?y (GeH 4 ) , fifrfbfcX (HaS) , *P>-fk** (H 2 Se) , 
r*»Hfcfc* (H 2 Te) *?%K?tl<D%m<n^mti?m, Wx.l£. rl>7^W 
Un^ ( (CHs) 4S i) , f^i^y'jr/ ( (c 2 Hs) 4 S i ) , r b 7 ^ 

( (CH 3 ) 4G e) h?xf ( (C2H5) 4 Ge) , *J 

U> ( (C2H5) 2Se) , ^y^B^-ti/V ( (c 3 H?) 2 Se) , y'xf 
W7rO* ( (C2H5) 2S) , ¥4 vfu fcf/nj-;u 7 r>f K ( (C3H7) 2S) , r 
^>f^r^ > ( (CHs) 4Sn) , 7 h5xf;i/f^ f ( (C 2 Hs) 4 S n) , V* 
7-)Vt-)V)V ( (CHs) 2 Te) ^yx r ^f;WV ( (C 2 H 5 ) 2 Te) 2$%mRlX'£2> 0 

[0 0 5 5] 

aba v-fmt&mm v-fmrf&mzffim-tzzbxmj&ziix^z nsomjn 
&&&lx n s>p*t» ^i&fersttnm z&mz&m Lx%.$.irz>m& & & & 0 5r*b 

I0 0 5 6] 

na^»w**ftisic^trnaiiiijaaft»w#»ji-t?*sjijflME K-rwt, -e-ti 

tcaboT, na^#l*0»«*rJB»lfl9CS£'fl:S*fc«*W^#©JiffJ±, 0. 1 ^ mil 
1 0^mmT#ja+*o «f*L<tt, 0. 3^mJBH±5^m£lTT?*»), S<bfc#£L< 
it. 0. 5 ^ mJta±3 ^ mmT-eab^o JfJ¥#*0. 1 fi m\£T\z*& b m&ffiv) nSIII 
JRfl-fb*##(lMljWb*t4 < ifc, 1 0 mJ£).±KL-C<M# <b *L*S»*{igE*> $> 

10 0 5 7] 

nm£Lhl 0 0 0 nmJ^T^lt^o Sfi L < M\ 4 nmJiLt4 0 0 nmJWT\ $ <b K#f 
H < li, 6 nmJsLt 1 0 0 n mJ£JlTT'& £ 0 Rjp©£'fb&* 1 nmfilTCStS i: niffi 
1»K-r««:SJt8fl5H«ff-r*«l***W?>*L«|< tfc, 1 0 0 0 n mfillfli, tf 

v h OJ&JfriSmfflX § £ v*j$s <£> L < fd\ H^-ft LT Lido 
[0 0 5 8 J 

T>F-7<DnMniM^t®*mtt-w®frbmm-rzb, mmmv—rm 

[0 0 5 9] 
[0 0 6 0] 
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10 0 6 1 ] 

«BS-£*J8»I»tt, l£l±Tl 0 0 0 OWItSo 04 L<t±l 0J^±T»1 0 0 
OJ^T, £<bK04L<fi, 2 0m±T-2 0 OJBITT*4 0 fci*.M\ JBff* 1 0 n m £ 
t5IMnIWftf'-^G aNWmt^ /fj?£ 1 0 nmtt^tllnl^iK- 

mil" 4 nm*mtoK¥mRiMMtoKmt-2ittiffl$t:J&jjt-t&o 
[0 0 6 2] 

ffl*IEK-yJB©JRJ5Ctt* 0. 5 nmJUl±5 0 0 nmJaT35*iai-4o ff* L<tt, 2n 
mJi±2 0 0 nmMT, HClfiUli, 3 n mJSLL 5 0 n mJ»T"?*So flW?**0 . 
5 nmaT»=4« fc n|» K- S *Li**«tt-fb L T L 4 % 4fc, 5 0 0 n 

[0 0 6 3] 

4 fc, Y--?moWkW-te, 0. 5 nm{H±5 0 0 nmJftTA ? ®t^o 0 4 L< it 

, 2 nm£l±2 0 0 nm&T> £<bH04L<{i, 3 n mJJLt 5 0 n mJe)lTT**o M 
ri*0. 5 nmJSlTfc&& t nS^MK K Y £-f-;0-fia6 & tt-f ¥:fi1± 
it So ±ot, iMUtK-^flWKff J: i)Jlv>ii:W4Lv^ fc£U 500 

[0 0 6 4] 

HJat^ K-^Jf^flS&OnM^mif^OiigJi, 5 X 1 0 17 c m" 3 £i±5X 1 0 19 c 
m-*&T t-f ZOtm-tZo 04 L< 1X1 0 18 c m- 3 &± 3 X 1 0 19 cm" 3 flT, 
HCffSKli, 3 X 1 0 18 cm' 3 £l!2 X 1 0 15 cm- 3 &Tt"*4o 
[0 0 6 5] 

[0 0 6 6] 

W^oaflEJ: <9®j£ST«**K TfBO^&K £££ftTll#J£U:2 x l 0 19 cm 

" 3 £lTi:t40^1tSo 04 L< t± % ^lTIW±lX10 19 cm- 3 ^T, £<bH0 
H<li, ^4TPS#m±5X 1 0 18 cm- 3 J^TT'*>3, trL%, K- tf> ^ Lft V>^3&* 

[0 0 6 7] 

nMififOggli, 0!lx.fi\ 2%.4*>ttfr1frfc S IMS) -effiijje 

[0 0 6 8] 

«F-/|«J5X 1 0 17 cra- 3 Ja±tt^^ W^SffOfivLEDii 

«t^i:lit-|5 0 5Xl0 ls cm" 3 tnt, n&TOfc4feM?ftl£*fflJIIIIti 

lzmt$1ttzffi1$,<Q-£ft.<D*rVV7m&lt. Wtfo (3-4) X 1 0 19 c m' 3 t*S 0 C.<D 

#04 L< f±£v> 0 
[0 0 6 9] 
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1?£0. 5 m~ 5 ^ mtiP < LTfc iv> 0 
[0 0 7 0] 

[0 0 7 1 ] 
[0 0 7 2 ] 

<d 1 1 i&afttt^tttt&ftx?- <t> * n a t tz it p m <r> 1 1 tm 

ti^AliGaylnzNi-aMa (O^X^l, 0£Y£K 0 
^Z^ltlo, X + Y+Z = l 0 ffifMiJti (N) fctiSU<*>J£V;&7G5!l*SEU 0 s: 

immm] 

[0 0 7 3] 

aafcW i 

[0 0 7 4] 
[0 0 7 5] 

JSLTko $fe"f, (0 0 0 1 ) -t7T>f7i«l 0 1*, i^Jim (RF) ■t*in«k5*K- 
^T-^)lza^Kin^$tL^^#ffl^S^7-7 r-T MtW^-tT'^ (s u s c e p t o 

[0 0 7 6] 

at#u o i offlffit, i o*MT?M*»e> 6 o otKWLfc. &bu o 1 <om. 

tl. (JE*#fi : P a ) tL/: 0 «1 ©fitS^Tt- 2 fl»W, & 

fil/t, &£l 0 10^I*t-v;^ij-r.>^ (the r m a 1 cleaning 

[0 0 7 7] 

*<Dfc, 7Km^m^r\ mui o lwaae* 1 1 2 otJKS-as-grfco 1 i2ott- 

a«j&«£S£Lfcc9fc?t®L;fc1& % h 'J> A (TMA1) ©a&t&BH*-*-* 
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KM* D#iLTv^;If (N) *-£OJft«ft#fc«>#8H::j: (N) If 

?tSlE$tt, t77'fTi«l 0 l±fc, inm^f^OMTJ^^^A (A 1 N 

) »no2 *M3t§*^o tma i om&iimi-2>7kmirxvsfflm&Bu&&to~*<D 

fcTMA 1 *££fc*(tlL3fc 0 
10 0 7 81 

$!v>T, 7>*-7 (NHs) **^^M^SSiS^I*]^«|&L^«6T^^4^M 
Lfc^, 7>^-7#*OM£jji»t&;**io, •^■t7 ,, ^<?3fijKS- 1 0 4 0 iCfcltifiL, S 
JS*3rt©fiE:&*4 X 10 4 Pat Lfc 0 ■9"fe7'*(9ffl«;0*l 0 4 OTCfcfcofcofcfcBL 

wsf, asa*^-**©**^ h ji+jurv VJ* (TMG a ) <D%mj&&u.j& 

iFfi^vm&iffli&L, 7> h'-/OG a Nf 1 0 3 * 1 HWl:loT)S5?tfe 0 7> 
K-^GaNIl 0 3 Oif Jptt 8^mt Ltz Q 
[0 0 7 9] 

(CH 3 ) 4 Ge) * 1 8fJ>Wi«i§LTG e K-tTB 1 0 4 a fc»jfltU 
■€-«5lfeTMGaOft»*#jhLTj«ft*flPjIiU U 7* * 1 1 5 Ot-«±#L, 
SWMGa^^MLT 1 8&IHj&ft*fr oTT> K-TTf 1 0 4b ^It/c©*, 
, ifcTMG aOft£&£#jLLTiag£ 1 1 2 0 *C T B$ S ■£ & ^Jg* l 
*fc LT, 2 0 OHHOiSL, 2. 0^m«GeSH«65«fi;t^ 

G e K-7"G aN1104 *Mf&Ltz 0 
[0 0 8 01 

GeK-^GaNf 10 4 ©M4r»T L^lfe, If«;(ra3fc:*fc- *^Ofi«*#jh LT 
»i«t«0**6ijaLfc, S4£l 0 1 TPIifiLfcOfcJtBLT, m 

[0 0 8 1 1 

-toe*, *-*WjfcfcJ:***y 7*flM*7X 1 0 17 cm- 3 T&o£G e K-7°G a 
Nil KonT, tf 7 hMri* 2 0 010/ c ra 2 aTOiI^ffi^ niG a N®7&*f#ib:ftfc 
o SIMS*ffC<t#, M$G e K-yfOG elfli 1 . 2X10 19 cnr 3 T 

*>K ftillGe K-yfOGeMli, 1 X 1 0 18 c nr 3 T*ofco -tOfflJIS. 
J¥I4 2 0 nmtJbofco 
[0 0 8 21 

tlWlOGe K-T'G aNg±|:Mi*«f L, ni2£M1kWi$#3|ft^ *- 
[0 0 8 31 

in 2 k, KiaiRo led *ftm.-r tzt> ©i tr * * * ^ 

® Sit £ ^ -f o 

[0 0 8 41 

^Mflll iiTOtCG e K-7G aN0*«JBLfc&, 1 0 6 0ft 1 , T^K-^nll 
110.07G ao.gsN^ v ? KJf 1 0 5 £it*f Lfc 0 Z.<D?7 y K/f 1 0 5 12. 5 

[0 0 8 51 

££i 0 1 Wiftft* 73 Ott LT, G aN^&iiKKi^ I no 25 Gao 
75 N * "9*4#p«i«:*tr5«JWfllJtO#3S* : F-#F#jtl53feJB 10 6*7VK-A 
S I no. o? G ao.gaN* 9 ? K/f 1 0 5±fc&»tfc 0 #fi*iF#Ffll3t03&jfcJl 10 6C 
£>oTf±, ft-f, G aNKIitry K-^nll no. 07 G a 0.93 9 sr KJf 1 0 5f: 

[0 0 8 61 

GaNllIli, h'Jif;^U-?A (TEG a) <> AMt LXj&MZitjzo M 
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IliHnmtU 7>K-7iLfc 0 
[0 0 8 7] 

I no.25G a o. 75 N#p/if (4, FVxf;^'j^A (TEGa) £#V7i»iii:U h 
VM^W^v^A (TM In) *4yW&mt Lrm^^tzo U¥i4, 2. 5nm 
t U 7> K-7i Ltzo 

[0 0 8 8] 

1 0 6±KI4> •?7**yyA (Mg) £K-t?>^L 
fcpfflA lo.orG ao.9sN*?y h*f§ 1 0 7 *Ml&Ltz 0 mWit lOnmt L£„ pIA 
I0.07G ao.»sN^77 KJf 1 0 7±fcl± % IC, M g £ K- e> ^ Ltz p MA I0.02G 
ao.98N3>^^ M108 £®J&L7t 0 Mg©K-e>^i(;|^ kT^-v^n^o^ 
v'i-;Hvlg (bis-Cp 2 Mg) ^fflv>/; 0 Mg(i, p MA 1 0. 02 G a 0. 98 N n > ? 
* hJ§ 1 0 8 WiE7LM^8 X 1 0 17 cm' 3 kKZmzffimLJzo pIA I0.02G ao.98 
Nav^bJBlO 8(7)^/1(4 1 5 0 nmi L£ 0 
[0 0 8 9] 

PiA lo.o2Gao.98Nn>^^ h/f 1 0 8 OJ&S t E^M^fc-*^ 

fflj&MKfofcfo<DmmM%m.m<7>&frbmj&Ltz 0 mmi o 1 <o^m^m^tx^uLtz 

^ilLt, «Jl«7t#:2 0 *%ftl}&&Kmp£ *)W-U^W.*)&L?Zo £OP#£T\ ± 
IBOpMA I0.02G ao.98N3>-^ hm 1 0 8(4, pI^ft'JT (Mg) ^m^^i'fS 
ttlfc1-££*0 7--;H!kg<HT;b& < RK, paofS^tt^^LTto 

[0 0 9 0] 

T\ nlt-5 7^til0 9 S-^t-^^^0«H|5gl9, |Ge K— 7*G aNUO 
4 (Dmffiim&mttZo Iili?*^G e K-7"nlG a Nf 1 0 4 0iICIi, OT#JJ£ 
•5^^ (T i) &£X>*& (Au) *ML7tnMt-5 y^Ml 0 9 iJ&mLfz 0 nW. 
LtzBMffi&fa 2 0«tI*i5;tplG aN3>-^ 1 0 8 Oil^^i: 14, — fl£ 

> i (Au) (P t) zmmz-£tzmft&<Dpw.*- < v?W&l 1 o 

, £m. 7 t&$Li-Ztzit><Dtfyrj Kill ZftMiLfzo 

[0 0 9 1 ] 

^-Sf^ 3 5 O^m^^WlT'IE^OLED^y^ (c h i p) (®^-frT) tc-ftj 

MLT, 'J- K7l^-A <fc 1) LEDf-^ (|!^-£1*) ^f^fEim«i§»|-e § 
LtZo 

[0 0 9 2] 

U - K7V-A Srtf-LTnM&tKpl!!*-? y^m® 1 0 9, 11 0 Ki'JUM^fSj^^ 
^WimmiM^^^tZo MJjfilWMZ 2 OmAt L7t^£7)JlII^'|nimJEtt3. 5V-e£>o£ 
o 3:7^ 2 0mAOM^I^m^^a^L7t:|^Offi|t$tL^W-fe^ : ^O^^fi{44 6 0 

, i^^co^?: ^tzhi-inmmm^m^LED^i>fzh^fitz 0 

[0 0 9 3] 
#dfe#l3 

Ge K-7n ^ >^ b/f jsv^T G e t7> K- 7J1 1 -t?j£SJ£ 

* & j: rj^ft b#<?} * ^ u 7 if 7, <omm * mt mttzzk m\- n , mmm 2 1 mm k l r % 

^S^f&ftls?- £ L tz o 
[0 0 9 4] 

o£ *K 7^ K-7J1 1 0 3 Wf|;fi V 7**EE?j£4 0 Omb a r CftoftiiT 

A (JJIT (CH 3 ) 4 G e) * 1 8 fJ>H iSS L T G e K-7J1 1 0 4 a £BJ*U f^tT 
MG aOtt#&*flfjhUTjft«4:flfihL, 'J7^^»E^t2 0 Omb a r^fiTS*, T 
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MG a<&*£#jfcLT 1 8#WUtfoT7> K-T"* 10 4b ^ML/;(0^ t 
TMG aO«£^jtLTJE#£ 4 OOmbar I:±#?*4iv^fffi4 l -9-^;i,£ 
HT, WO;^2 0 0ig»)lU 2. 0,1 me GeftftjWBtttt «G 
e K-7G aNl 1 0 4 *MJ&Ltz 0 
[0 0 9 5] 

K7V-A^LtniMpIt-^ 0 9,11 0Wfc«#|fijfc3f?- 

nmo*ofc„ ifc, -JRfl9*a»3*«:«fflLrSI^$*L*||jfe<?55it«t±x 5. 2 mWC 

iiU »v^jK<05&jte*«>^e>1-IIISea'ffc!ft#*#LEDA««)fef,$*L3t o 
[0 0 9 6 J 

G e K-/na>^ h if O/fcg^ftfciS^T G e K- ygt7> K - 7*Jf T'Jjfcg B# 
[0 0 9 7] 

of i), 7^ 1 0 3 *tV7^0f*ftf)|ii:U, 

Sri 1 2 0tC±#U ilflC***3eLfcfci*T, ff^fWv-^ (&T (C 
Hs) 4G e) i 1 8#ffiiJfEiiLTG e 10 4a &?&5fcU f«tTMG a<5« 

MGa©*WLT 1 8#HJfc6£ffoT7> K-TTp 10 4b fc^j£LfcO*>, TM 

LT, -ee-y--f *;i/£2 0 OEHfttJaBU 2. 0 // m©G e *«j& f JgJtB«fc8E'fb-*-* 
GeK-^GaNU 0 4 4r»«L/S 0 
[0 0 9 8] 

U~ K7U-A«r^LTnfflXlf P a*-? 0 9,11 0 [WKJ^I#lRH;3!H : • 

[0 0 9 9] 

Ge K-7n h»Ojftfi^jfetC*V»TG e K-^JBt 7 > K- 7if £ T-/j£log 

[0 10 0] 

off?, 7 > K- 771 103 ©fit, j&firSg *■ l 120t L, t 
fct-r*-?, rI>7^Wvi^ (J»T (CH 3 )4Ge) ^18#WILTGe 
K-ySl04a *ML, f»«TMG a 2 ffrfcJf 2jD$-£;fcj&*e> 1 8#Ffl, 

2^KifaOLfc#c.fiT*l 8W«i^fotGe7VK-7'll 0 4 b«U TM 
G a ©«*&*flf±LTfti|&S*:7CO'(ilc«^S-&<& t v»-5#JH4- l t^f^;^iLt, •?■ 
OiM */l/*2 0 0®j^«3iit, 2. 0 ^ mOG e fcBbWSaiWfcSE'ffc't * G e K-7G 
aN1104 *#jfcLfc. 

[0 10 1] 

i;_ h^U-AS-^LTnlRrCpi*-? v ?%M\ 0 9,11 0 W JUDAIC 
ffittflESlESrjiiftS^-^o JH;&fiJ*ift* 2 0 m A i: L^P&eM^fSjmJEti 3 . 5 VT&ofc 
o itz, 2 0 mAWl^ffiJtl^II L/:^^ffllt$ii4f ft^w WSfiiJ 4 6 0 

m u nv^so^it t ^ &-rnmiflfl:»4Mi*#L e d**«> ^ <b s*ifc„ 

[0102] 
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£MM6 

Ge K-7"ii3>^^ l*J!©J8ft;frffiK:i5V»TG e K — ~7Wi tT > h'--fmtXV /II 
[0 10 3] 

of ; 7 > K- 7Ji 1 0 3 Jfcfifigfr 1 1 2 0tK±# U S£tf*£;£ L 

fcki4 ^ ^7^Wv-^ (J0LT (CH 3 ) 4 Ge) * 1 8|*HI*iILTG e 
K-n 10 4a S-^Ls -?-©&NHs<Z>i!6** l / 3 V/IIItt* 1/3 

CU SyfTMGaOMtHSSLT 1 8W<0M^oTGe7V 1 0 4b 

ifcl&L1zo)*>s TMG aOlit|&^#ihLTNH3^TOfi^7n^itcliJn$^^, £v> 
?#JW*HM LT, -?-0^^^;i/?r2 0 0EI*i»?sEU 2. OiiinCGegS 

«Mi:fftt^Ge K-^GaNI 1 0 4 *»jfcLfco 
[0 1 0 4 J 

i; - h*71/-A^LtnIMpit-5 y 1 0 9, 11 0 WteJRfcfofc*? 

Ktt*aE*-iaiiltS*^:o 2 0 raA t L^IR^JR^riSlWffiJi 3 . 5VT?*ofc 

nmT*ofc 0 -«fl&*«*3!ltt«fflLT»3eSil*«*oSI*tt, 5. 6mWC 

[0 10 5] 

T, 2. O/zmOS nlMiftCW^S n K-7°G aNI 1 0 4 *JBJfcL/S 0 ft 
, iiTIi, tlff!ltffii/^:f h7^f;i/y;i/v-^/A ( (CHs) *Ge) Oft*? *) K 
, t \- -7 * )\>% ( (CHs) 4Sn) =Srfflv>T K- tf fz„ 
[0 10 6] 

*-^j>Jg»CJ:**^ y 7it#9 X 1 0 17 c nT 3 t?*ofcS n K-7°G a 
N*fcov»T, tfy hM*»2 2 0 fl/ c m 1 aTCSI^lft n I G a Ni tftfco 
ttz, S IMSa-#fO«lf*, WftKSn K-^JlOSnaMettl. 5 x 1 0 19 c nr 3 "C* 
D^iHSnK-T'iOSniltt, 1. 2X10 1! cm- 3 t^/;„ Jfc, « 
JBWt± 2 0 
[0 10 7] 

h t LX S n*/Bv»fcJ&*Mi|Ufcf|2 iBI*|:LT, ^70S n K-^G 

aNf 104 *fflV»T«#»*3|6^tff«Lfco 
[0 10 8] 

h^lz-A^UnaXECpat-? y^Wl 0 9, 11 OWfcJOGfrfilfc*? 

-^Tto IB^lRl*«4r2 0 mA t Lfcl^cojll^[n|Sffi{4 3 . 6VC*ofc 
o 4fc % 2 0mAOM^I^m^*il^L^I^Offilt$^^#fe^ 7 feOPfi^ : 5fi4 7 o 
nm-C*ofc 0 -JK^!Sr^^«-^L-Cil!l^$^-5|&5fcc05^{±s 4. 7mWl: 

it u itsv^goiDfcS: 7t b -riiimmitm^-mi^'L e d?&* tz <=> $ *ifc„ 

[^H±0^iJfflUtgtt] 
[0 10 9] 

[0 110] 

im 2 ] »m 2-6 imm<Dmmmm^<Dmmm^m-rwrm^mx^i 0 

[HI 3 ] 2 ~~ 6 CEWWLED«53|Zffifl|3S|g-Cib4 0 

[0111] 
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1 1 xtf * * * A'WMfjS'fc 

2 0 L E D«0#ji#: 
2 1 LEDf 7/ 

i o i isa&k 

1 0 2 7 rM 

10 3 7>K-^GaNl 

104 G e £ K-7Lfc nlG a N 
10 4a GeK-yi 

104b T>v--/m 

105 nlInGaN?7';K| 

1 0 6 ^mmTttPM^ytm 

10 7 plAl GaN^77Kl 

1 0 8 plG aNr/^ j>/§ 

10 9 nI*-5 7^11 

110 pl*-5 y *ftfl| 

111 pIM^t'-i' yysiy k 
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